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A B S T R A C T
Objective: To explore the seasonal correlation of the incidence of bronchial foreign body.
Method: Conduct retrospective analysis on clinical data of 1819 cases with bronchial foreign bodies in
our hospital within an eight-year period (from January 2005 to January 2012), with cases classiﬁed into
12 groups by admission time (calculated by the Gregorian calendar in months, from January to
December) and 4 groups by the Gregorian calendar in seasons (spring fromMarch to May, summer from
June to August, autumn from September to November, and winter from December to February), and
observe whether the number of inpatients indicates any monthly or seasonal correlation.
Results: The months of November and December indicated the highest number of inpatients, with 263
cases and 274 cases, which accounted for 12.7% and 13.2% of all reported cases, respectively. On the other
hand, June and July had the lowest number of inpatients, with 96 cases and 75 cases, which accounted for
4.6% and 3.6%, respectively. Based on season, 749 cases were admitted in autumn, accounting for 35.1%;
636 cases were admitted in winter, accounting for 29.8%; 474 cases were admitted in spring, accounting
for 22.2%; and 275 cases were admitted in summer, accounting for 12.9%. The number of inpatients was
periodic, with 12 months as a cycle, and signiﬁcant difference (P < 0.01) was determined by comparing
the numbers of inpatients in winter and spring and those in summer and spring.
Conclusions: The number of child in patients with bronchial foreign bodies is monthly periodic, with 12
months as a cycle, and respectively reaching the peak in November and December, and the valley in June
and July; the seasonal characteristic was apparently related to the monthly characteristic, with the
numbers of inpatients in autumn and winter each year being signiﬁcantly higher than in the spring and
summer, and the incidence showing apparent seasonal correlation. The results allow for the proposal of
relevant precautionary measures against bronchial foreign bodies in children.
 2014 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Contents
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which functions in the timely diagnosis and treatment of bronchial
foreign bodies. With the increase of public health requirements,
disease prevention carries far-reaching signiﬁcance compared toarticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
[(Fig._1)TD$FIG]
Fig. 1. Distribution of all ages.
[(Fig._3)TD$FIG]
Fig. 3. Distribution of foreign bodies by category.
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studied data for the prevention of bronchial foreign body incidents,
and discovered that the disease had monthly and seasonal
correlation. Here, the results are reported in the following sections.
1. Materials and methods
1.1. Clinical data
A total of 1819 cases, including 1213 males and 606 females,
were considered for this study. The age ranged from 4 months and
28 days to 13 years and 6 months, with a mean age of 20, 18
months, and the age distribution is shown in Fig. 1. Of these cases,
963 have foreign bodies detected on the right side, 816 cases on the
left side, and 40 cases on both sides; the proportions are shown in
Fig. 2. Among the foreign bodies, vegetable foreign bodies were
aspirated most often, with peanuts and sunﬂower seeds account-
ing for 57.12%, where as the foreign bodies derived from animals
and metals were fewer than 5%. Of these cases, 1225 originated
from rural areas, and 594 from cities and towns. As a ﬁnal category,
257 cases had preoperative complications, and 3 cases reported
complications caused by surgeries. The present study does not
consider the detailed distribution of the complications (Fig. 3).
1.2. Research methods
Patients were classiﬁed based on admission time and patient
age, and were grouped by season using the Gregorian calendar[(Fig._2)TD$FIG]Fig. 2. Distribution of foreign bodies by position (R = right, L = left, D = both sides).with the full year divided into 12 months (spring from March to
May, summer from June to August, autumn from September to
November, andwinter fromDecember to February). The number of
patients admitted and discharged from hospital after recovery
should be subject to registration by the admission ofﬁce. Subjects
were selected from child patientswhowere admitted from January
2005 to December 2012 to conduct statistical analysis by month
and season, and to observe possible correlations between the
inpatients occurrences and the month or season.
1.3. Statistical method
Seasonal correlationwas analyzed using SPSS 17.0 and seasonal
decomposition, and the signiﬁcant differences in the variation of
the incidence in months and seasons were evaluated using one-
way ANOVA analysis.
2. Results
From January 2005 to December 2012, 1819 cases of bronchial
foreign bodies were reported, and the number of inpatients
reached the highest in November (263 cases, accounting for 12.7%)
and December (274 cases, up to 13.2%), and the lowest in June (96
cases, accounting for 4.6%) and July (75 cases, 3.6%). The number of
inpatients in the different months was signiﬁcantly different
(P < 0.01), with the distribution of inpatients in the eight years
shown in Table 1. The distribution of inpatients in differentmonths
is shown in Fig. 4. The number of child inpatients in autumn
reaches the highest, accounting for 749 cases and up to 35.1%;
followed by that in winter, which accounted for 636 cases and up
to 29.8% of the total; then followed spring (474 cases, 22.2%); and
lastly, summer (275 cases, 12.9%). Signiﬁcant differences were
found (P < 0.01) in the comparison of the number of inpatients in
winter and spring and that in summer and autumn. Distribution ofTable 1
Summary sheet of inpatients admitted from January 2005 to December 2012.
Year Month and season
Spring Summer Autumn Winter
III IV V VI VII VIII VIII X XI XII I II
2005 9 10 9 4 2 3 7 13 11 12 11 8
2006 7 7 5 3 6 2 12 10 12 5 13 7
2007 9 11 8 7 7 7 10 14 4 9 12 10
2008 17 10 4 1 3 5 9 13 9 23 10 12
2009 19 19 26 13 5 9 17 20 31 31 22 25
2010 33 13 20 4 12 17 19 22 35 42 23 15
2011 39 32 30 26 22 22 47 75 81 64 27 34
2012 59 45 33 38 18 39 59 74 80 88 56 77
[(Fig._4)TD$FIG]
Fig. 4. The distribution of inpatients in different months peaks in November and
December.
[(Fig._6)TD$FIG]
Fig. 6. Distribution of inpatients in different months having periodical changes.
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correlation is shown in Fig. 6, and the seasonal correlation is
illustrated in Fig. 7. All child patients have smoothly under gone
surgeries for removing bronchial foreign bodies without serious
intra-operative or postoperative complications, and they were
discharged from hospital after recovery.
3. Discussion
Bronchial foreign body is a life-threatening acute disease if not
treated in a timely manner. Patients often choked to death due to
delays in rescue time. Therefore, numerous studies [3–5]
investigated the disease with emphasis on diagnosis and
treatment. Previous studies on the incidence of bronchial foreign
bodies showed that the disease is related to age, with most
incidents occurring during infancy or at the age of 1–3. Our
statistical results are consistent with the ﬁndings, and the mean
age at onset of child patients was 20 months (see Fig. 1).
In the distribution of living area, previous results involving the
gender ratio of the bronchial foreign body incidence indicated no
difference based on gender [6,7]. However, we found in the present
[(Fig._5)TD$FIG]
Fig. 5. Distribution of inpatients in different seasons peaks in autumn.study that the number of male inpatients is larger than that of
females, with a ratio of approximately 2:1. This certain difference
may be because boys in their early childhood are generally more
mischievous than girls. Bronchial foreign bodies are reportedly
more often seen on the right side, which is commonly explained by
the right main bronchi’s thick and short structure that makes it
prone to choking on foreign bodies. In the present study, the ratio
of incidence on the right side to that on the left side is
approximately 1:1.2 (Fig. 2). However, incidence on the right side
is not signiﬁcantly higher than on the left side. Considering foreign
bodies that may be choked back, and due to severe coughing that
accompanies the early stage of foreign body inhalation, the foreign
body that was initially chocked on the right side may be
redistributed to the left side in the process. In the present study,
seven patients with foreign bodies detected on the right side upon
admission had right obstructive emphysema revealed by CR.
However, preoperative broncho-ﬁberscopy revealed that the
foreign bodies were situated on the left side. This indicates the
instability of foreign bodies at the early stage after being inhaled,
with the possibility of being redistributed. The present study
reported 40 child patients with bilateral bronchial foreign body,
which indicates that the distribution of foreign body does not
necessarily depend on bronchial thickness but on the size of the
foreign body instead. No deaths were recorded in the 1819 child
patients, and surgery was performed successfully in all 40 cases
[(Fig._7)TD$FIG]Fig. 7. The number of inpatients in autumn reaches the peak every year in the 8
years, while that in summer reaches the valley.
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foreign body can be cured with timely treatment. Previous studies
have also showed that a correctly diagnosed bronchial foreign
body can be removed with a reasonable operation scheme, which
facilitates healing. However, the majority of studies prioritized
diagnosis and treatment, and little emphasis was placed on disease
prevention, as shown by the limited literature on the subject.
All data from the present study shows that the incidence of
bronchial foreign body peaks in November and December during
autumn. We propose the following reasons for this: ﬁrst, from a
geographical point of view, Shandong Province is located in the
North China Plain, which experiences four distinct seasons. The
early peanut, sunﬂower, and other crops are often harvested in
mid-September in autumn, and these crops are generally
harvested in large quantity in late October [8]. Parents there
may randomly place the harvested crops in places easily accessible
by their children to grab and eat, thereby causing a large number of
child patients with bronchial foreign bodies being admitted to
hospitals in November every year. Table 1 shows that the number
of inpatients in November in 2011 and in November in 2012
respectively reached the peaks of 80 and 81, and the increased
number of inpatients in the month resulted in the total number of
inpatients varying with the change of season. A second possible
reason is that our country celebrates several important traditional
festivals following the lunar calendar, such as the Spring Festival,
the Lantern Festival, and the Mid-Autumn Festival, and people
customarily purchase peanuts, sunﬂower seeds, and other nuts for
their guests. The Spring Festival and the Lantern Festival are the
most important traditional festivals based on China’s lunar
calendar, and people will prepare more dried fruits during the
festivals, which fall soon January or February. As this shows, the
peak incidence inwinter should be closely related to this. TheMid-
Autumn Festival is in September to October, and at the time, the
early peanuts crops have already entered the market, especially in
the Mid-Autumn Festival, thereby causing the highest incidence in
autumn. The distribution of child inpatients shows the incidence of
foreign bodies starts to rise in September.
Ragab [9] study indicates that the distribution of inpatients
under the category of bronchial foreign bodies is subject to local
culture and custom. A total of 20 admitted cases involving inhaledpins were female children from the Middle East. Females in the
Middle East have the custom of wearing scarves. However, newly
bought scarves often have pins, which children may mistakenly
inhale while playing. Studies have shown that the incidence of
bronchial foreign body bore evident seasonal correlation, and in
view of the above cases, we recommend that publicity and
education be strengthened during traditional festivals and the
autumn harvest in rural areas. In the economically developed
regions, brochures can be printed to inform the public of the
preventive measures for bronchial foreign body, thereby reducing
or avoiding its onset. In addition, the monthly and seasonal
correlation of bronchial foreign body as a distinct function or
identity of a province needs further investigation.
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